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(57)Abstract: 

PROBLEM TO BE SOLVED: To attain excellent optical 
performance with simple constitution and to obtain high 
throughput. 

SOLUTION: A projection optical system projecting an image of a 
first object 10 onto a second object 30 at a substantially size-for- 
size magnification is provided with a positive lens group G1P 
having positive refractive force, a negative lens group G1N having 
negative refractive force and a concave reflection mirror M1. The 
positive lens group, the negative lens group and the concave 
reflection mirror are positioned so that a beam from the first 
object 10 arrives at the concave reflection mirror through 
successively the positive lens group and the negative lens group, 
and the beam reflected by the concave reflection mirror goes to 
the second object through successively the negative lens group 
and the positive lens group, and the first and second object sides 
become telecentric. At this time, the positive lens group contains 
at least the lens consisting of fluorite and having the positive 
refractive force, and the lens consisting of synthetic quartz and 
having the negative force, and the negative lens group contains the 
lens consisting of fluorite and having the negative force. 
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4#g! 2000-395 (P2000-39557A) 



D!lffiR««i:«Hi;L, 

SI 1 &t>*ff! 2 fe&ffiijtfs^ H? > V y y ^ b t£ Z X r> icffi 

*'>*< it*** 

2 BaH&TE^*i-5 r i: 1 IStfecDg: 

yx t ftrECflESWSE t © IS fc&e £ n-CSufE^ 2 HOT 

■f-3*l*wX»i:, IRl PASSIM ££#£5 All 
IEco|BSf^^i--5^2IEi/>'XS¥t, ^roaiff^^r* 

flSitulEJg 1 jEVi'XIfcRtfflWElfJ 1 * H"X««rJHfcfi 
T iWIESi 1 HflffiSatftUig Lx tulEM 1 OfllSWltt 
S» *ixfc3t«*«rtE» 1 A 1 jE U-VX1¥ 

2 IE Vi'XjfcRtffflfESI 2 ft f >X|^5rfltc:gTffjfEm 

fc*«si»e« 2 * XWAVJB 2 ]E uvX»Sr«teg 
■CllWa»2iKi»flE±fc2ft«Sr»J5)l-*-5J:5k:, **ofl(rE 
m 1 £.0*3! 2 Hr v h y y ^ b t£ 5 i 5 KM. 

mllBfg 1 S.t>*« 2 IE u ^Xifti, g^d^ 4 "5 iE©® Sr 
fliaf&l&tflf^ftuvXsm, «5*»fe*0ftJBW* 



Mb, 

m<mw%^ikb. 

o&zm&m 2 ®&;±^wmi-z ^bz&mb-tz&se 

[It*«6] /£**©** u-lFftfcllTOmfcflUb© 

TitrrlEfR 1 ^f*:Ji©SfiB50f«©ffl^©^SrBfrlE* 2^ 
[8»#B7] M^SfcfKfftfcfcffl^TlttEjSl©* 

lEvmifrJjZG-rziEu^xmbs A<ommt)*G-tz 

itfjiEIEU-^XS^ HulE*u-vXI¥fi.O«HufHiaESM^ 
u^X#S:Jffi{;ii&Tli&£[SERW&tau MIEiaSS 
Xi¥Sr)Wt-STBfrlEm2^;ft:-fS]*^ J: 5 l-IEB£;fv 

wxt, ^A^^xttfrisnflBsft^tro^tcgas^ 
tLT^ 2 wmrnvwrntftjiffiziii-rz u^x 

i: «:'>*< 

tfjIEE V- VXil t SufSA U-^XIt b om iCT&tfi $ tl Z> & 
^ BufHA yX t MfS^ - ^ ^X t <D m t-^fiS $ 

0. OK L/D< 0. 5 

(c, I©SfT^SrWi-5^l©iEW^Xi, fmrnVrJ} 

iEu>xb^'pf£< tt>^ru 

SffSH^fe^H, 5£©fl5 1 fe^ A- 1 b , mrlB^ 1 X 1 
i9tiv«2S*^ 2 t, t«IfEm2&gl 2 J: 5 fcjg 

misEIE uvXffifcprofifE^ l ©ft yXo$ l j&g A. , 
fcjy-t5ffl*r*Srn, , SulEiEU'^Xp^WSu 

U 2 ) s Sf)fEEl'>'Xi¥4 3 ©HulS^l©ft^>-X©^ 

xffifcfcotffsa^ u>-x©^ i »* a t \z.tt-n>mttm& 

n B (A.,) , HflfSft l/^XH"^©HufEft^>-X©^2 
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. U 3 .) b~rz>b%, «TO|5MfiSr*JS-*-5 i t 

v 0 = (n, U 2 ) -1) / (n, (X,) -n 
. Ui> > 

v.= (n. U 2 ) -1) / (n n U 3 ) -n 

. Ui> > 

v. - v. >0 

[1**19] iiwEjtJittt, /^©sn&ft*! t, mm 

ywfp§:PS P (X,) tu lWEJB2tt*;i 1 K:*H'a 

tfj|EiEU'VX»©'<yy^-/w|n^PSp U 2 ) , fij 
EH?3&fi;i 3 (c^-f-SHufSI^^XSIco^s'^^— >\> 
?P=SrPS P U 3 ) tt5i#, WT^K^fflSt?! 
^ t Sr Wt t 7 Xfif**1 8 KE«fe©&J£3t 

0<PS p U 2 ) -PSp U,) <0. 00 00 1 
0<PS p U 3 ) —PSp (A.,) <0. 00 0 0 1 

ifrism l Kg x t {^^sguEfti^xii©^^;/^— 
^MPS N ( A. , ) fcU BuiE»2ftSl 2 
mjEfti^Xl^©^^*— ^?n£rP s N U 2 ) , ffi 

fp£PS N U 3 ) WT©K#^j«J5:-rs 
i i: t 1"5f**1 7 75^1**1 9 ©<iHxa»-*te 
E*©fifate^3R. 

0<PS N -PS N U 2 ) <0. 00 0 0 1 

o<ps n (a.!) -ps n u 3 ) <o. ooooi 
[1**11 1] «nE3t*fcLrj£flf«©*^w— T**r 
HfrEIBi *flc±ogf3eo««^*< ffiWSt, 

[19*11 2] MEftJ££mjEff?l*W*:£ Lt©^^ 
f#*18 7!rSW*1 1 0 ©fa^-IKEifc©^^ 

[1**113] tfjEftjfcSrftjEfi! 1 Wfci 
-»<SW3t¥*i:, f**l8 7!/£i**11 0©Wtfl> 
-*E«©fi«*^3R t *:«*:, 
»!S«3t^5RfcJ:9WE^^^©^--^lfe4:fiirE«2 



*tt*K t «rffi *tWfc»» $ * 5 r. t ± 19 buE-^ * * 
^*«rE«*tta«t«*i-S*aESW3t«« 

£>©#£«# LT 2 #cffe«r»fi)li-5» 2 RWOiffJt^Jfi 

wimW, 1 SWJS*f3t^^«, iEcoa^Sr*-f-5^ 1 © 
lEu-^X^t, ft©JS&r;*j£*-t-33f|l©ftu>'X» 

f l©BfliSW«ft HuE^^^^bW3t^BuESi © 
IE^^X|¥Sr>*BtfE^ 1 ©A i^vxi¥S:»iH{-^'rm 1 © 
DflffiRWitiL, MEmi ©CflERW^lcTSW^n 
fcftdSsuEfg 1 ©A i-vXIfc&tmEfi! 1 ©IEw-^Xi$ 

&m\z.mx&im 1 ^SrMts £ 5 tc^-ehjaa;* 

i*E*2R*tHlff**5Rtt. IE©Jn*r*«r*i-5j[S2© 
jEUS'XWi, A©fiHff*Srtfi-«JIS2©*i<'l'X# 

»2©DflffiSWSti:-&*-s 
fJE®2©iEU'VXW, BuEIS2©fti^X:g£&.T>'iifiE 

f 2©[aiswiit ftrEift«*»fc©*asiWEJS2© 

IE wvXW&tmEjB 2 ©ft u^XWSrJBtett-cSE 2 © 
BflER*H<Ete»U HfESl2©[!0BS*MtK:TSJW*ix 
tcytfrffimWi 2 ©ft i^JSfi&ftOTIjtE* 2 ©2E v vXfi 
SrlUfci&TfiuE 2 #c&£r»J55H-5 «t 5 fc-t^ttlSS^ 
it, 

huE^i ©ftu>-X8¥tt, ft©®*f^Sr^ri-5f^i©> 
s^A^i/yXt, huE^i ^"^•^^-i^vXtfjE^ 

1 ©CflBSW«Et©ra^i311$^fti^2©>=^*^.u 
VXtSr^U 

ittiESI2©fti^X3m, ft©S*f^Sr^fri--5^3©7< 
HuE^3^=^.*^.i^^XtHfiEM 
2©DflBS4«ti©IHIteeBSixfc»4©^=^*^u 

huEM 1 ©lEi-^XP t SuE^ 1 ©ft uyX^i ©Bfc 

2 ©IE ]/>X8¥ t SfrE^ 2 ©ft u>X8$ t ©rai-^J*$ 

^u^Xtg|2^=-^*^V'>'Xt©ra(cJK^$ti5S 
IB©3t**fcftofcffi«S:L, , mrE^3^=.^*^u>- 
Xt^4>=.^*^t'>'Xt©SltcMfi)G$ix5gSllB©3t 

art t -tz>fe£.mm%wWo 

0. 0 1 < L, /D t < 0. 5 
0. 0 1 <L 2 /D 2 <0. 5 
[1**115] SfiE^l ©iEi/^Xlffi, tuE-^^^ffii] 
*»b*Hte, IE©a&r^^W-rsmi©Ei-^Xt, ft© 
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#§i2 0 0 0 - 3 9 5, 



(P 2 0 0 0- 3 9 5 5 7A) 



JBWaSrWI-SJRKOftwXt, jE<Dm$rJj%^i-Z> 
jR2<DjEu>-Xt*:'>ft< t t>*U 

t£'>4< t t>#U 

SUE3ttt. gf^afltti^i t, ffir Elf? 1 Kg A, t J; 
0 t>«v^JB2ifc«Jl 2 t* Su!5S2ffiSl 2 ±0 fcffl^ 
f3feSA 3 t**U 

suis^ i <die u ^xmtp<Dmmm 1 oft u^x^s 1 & 
\ctt-f%m&rm$:n al (x x ) , tuEfg 1 ox u 

VX1£<£ <D SJriElg 1 Oft UVX®» 2 ftS A 2 fc*H-£ 
H#r^£n nl U 2 ) , iuElgl oXi/^X^OmiE 

.i U 2 > , MESU ofti/:/Xg£*0(tuE!gl 

Bl U 3 ) , HfTlB»2^iE^VXf¥tpC0S(rfB»2^)ftU 

EJS 2 OX l^X»*OmjEJfl 2 (Oft V^Xofg 2 &g 

^ 2 tcst-f 5ffi*f*s:n B2 u 2 ) , mmm2<DiEu> 
x#**>iimb«s 2 oft i^x<o* 3^5^ tcn-tzm 

JfipSrn^ U 3 ) % iuEf^Oftl^X^OfuEJg 

3 ^ i^Xojg 1 A ! lc*fi-3B#r^£r n 

.3 Ui) > mjEil2 0ft i/VXS£^oMEIf!3^-;* 

* U a ) . Sflf5m2(OftU>'X|¥^cOS[jf5m3y^^ 

.3 U 3 ) t-f£t#, WT^BIfilSriiUJS-fS^iSrW 
*t 1 4^E«o**S«*»flt 

v di = ( n ni (^2) - 1 ) / ( n m (^3) _n 

nl Ut> ) 

V al= ( n al (^2) _1 ) / ( n »l (^-3) _n 
,1 Ul> ) 

v.i- v nl >0 

V n2 == ( n n2 (*2> _ D / ( n n2 (*3> _n 

ra Ui> ) 

v «3 = ( n >»3 (^2) — 1 ) / (n^ (X z ) — n 

* Ui> ) 

V »3- V n2 >0 

6] «TE3ttt, SffioSlttfta.! t, ME 
Wl**^.! ±5 t>fiV>«2ft*X a fc, *TE*2ttft 
X 2 i9 fcffi^*3tt*X 2 t«r*U 
huES 1 KS a. ! tc*H~5 fuE^ 1 ©iE 1/ VX^O^ 3/ 

/i*fp£P S P1 tu huE*2S*^ 2 Js: 

2t-f 5SuElg 1 OX 3/ y yuftSr PS Pl 

U 2 ) , SuEffl 3 &g a 3 ^*H"5fl(rESi oxi^ 



X»o-<y^<-/HdSrPs pl U 3 ) , mjEigl&g 
*i lc»i-5ME»2OiEu^X»(0^^y^— /bfiiS: 
PSp, Ux) tU iEi2fef A 2 K*f-*-<5i!frEjR 
2<DsEui/X%t<o-<iy /u?p£:P U 2 ) , ffj 
E» 3 Kg X 3 (c*fi~5 miEJg 2 OX uvX^O^ y V 

J£-t-5r4:Sr*M»i:-t-5»**i 4Xtt»#«l 5 icE 

0<PS P1 (A 2 ) -PS P1 <0. 0 0 0 0 1 

0<PS P1 U 3 ) -PS Pl <0. 0 0 0 0 1 

0<PSp2 (X 2 ) -PSpz (X t ) <0. 00001 
0<PS P2 (A 3 ) -PSp2 (Ai) <0. 00001 
[f»*^l 7] «rE3fett, SHE©* 1 ft* i:, buE 
JSlttSij ±5<>fi^»2»*X 2 fc, SuEM2ft« 

SuEm l iS* A ! tc^i-^mrEM l (DM u^X»o-< ^ 
^/WHoSrPS N1 ( A j ) tu WuE^2ftgA 2 tc 
*ti~5SlrE^l oft i^^Xifo^yy^— /uftSrP s m 
U 2 ) x H&ESf3jft*^ 3 ^»i-5HtrE® loftuv 

XWo^j/^-z^ftSTPS^ (A 3 ) , tuE^lftS 

m*t-t-5HtrES2©ftu^Xi¥<o^s/y^— /pfp$r 
ps^ (A x ) tu SuEm2ftgA 2 tc^i-^ffjE^ 
2©Ai/yxs©^yy/^ /wfp$rP (A 2 ) , gtr 
E^3ftgA 3 ^i-5S5ES2 0ftix>-X®o^^^ 
^-ybftSrPS^ (A 3 ) ti-5tt, KT<OB8ffiSri« 
JEi-«wtSr4**ti-58**3Sl 4 7!rMIS*^i 6 <D{*l 

th^-m^m^(D^mmytm& 0 

0<PS N1 ( A ! ) -ps n1 u 2 ) <0. 0 0 0 0 1 
0<PS m (AJ -PS N1 (A 3 ) <0. 0 0 0 0 1 
0<PS N2 -PS^ (A 2 ) <0. 0 0 0 0 1 

o<ps N2 (a 2 ) -ps^ (x 3 ) <o. ooooi 
K:E«©*3!Ea»**«*fflv^T^<>r^*^»Jfr^5fc 

ME^P^^^^ffiv^TmiE^^^^fisP^-r^fisP^XS 

t, 

tfrES^^^fflv^TfuE^^^ox^-^^ME 
MES* fc# LTmjE-^^ ^ t SuE^*ttS« t 

*ffi#ftfc»i&s*s*aExett$tp^t*«HRti" 

[000 1] 

u^^^) O^^M2cD^#: (£K4)E) ±fc«tf 

ttzmm Ltcm$i±\- & <Dm%mj&i~z&mm3tm 



- 4 - 



2000-395 (P2000-39557A) 



£b*U2, iEf^ 
[0 0 0 2] 

***LT, «*tf#SMf#5, 6 9 6, 6 3 1 fC 
[0 0 0 3] 

6 9 6, 6 3 1 ffl*r®3t 
5*31$ ^X^#R« 

^XjfBWdS'&rii^^ (Fused Silica) <D <fc <9 £ 

[0 0 0 4] ZZ.X\ *38WWu IteW^ftv^^tt 
[0 0 0 5] 

tfHl^i-ftK. ^itD«tt(io)<Bft£»2<D*fte(3 

^W-TSfti^Xg^G^) DflBSatttW^iSrfit 
SfliaiEU'^X^, flrEftv^XPAOWEMBRW 

fctt, «rE*i*#a»b<0** s ii&^^ 

K»*K1 TRW S JxfcftjPflrtB* v ^XI£& WE u ^X 

l&t/m2^#:ftij^xuir>' h y y ^ J: 5 t-teB 

Sr^r-T5i>^Xfc, ^^^b^OftoffiSf^S:*-^ 
5 u^Xt i jtuEft^Xgms S^F 



[0 0 0 6] *JSW<©»i Lv^ffi«^J:ixtf, SuEftL' 
vXffCG,,,) tt, BaB»tt&*+5*l0flJHWBfc. * 
|g 1 DflJH^ffiffll^Dflffi*lfil*tfcJKttO|g 2 DJJStFfffi^r* 

^X8¥tt^ huE*i PflKWB^LTlnoftcojgW;*^ 
f5f l*^X(L 1N1 )i, K»l Ai^XirHfrEOflffi 
S^t^Wt-gam^^TSilE^2[lDS©fS^ ; ti-^^ 
l i/^X(L 1N2 ) r £ Li\ 

[0 0 0 7] Sfc, *«M^lo<?5lii«fcd^5iej»5t: 
B&EDflMRI*«^S*tffi^iEB$^fcBHPR!9 

d^5S*3t^5Rt-*5V^T, flfrE^i4fc*d^03t*rHfr 
EiEU^XW— S(rEjEU^XI¥S:^LfcBfrEIiaH 
S**«ld^feo*Sr«rE»2*fffll— *< fc»<0#K«|S| 

[0008] 4 fc, ±i*©BW*ife*1-5fc»fc:, 
MO»]0««^^5lSae**5Rtt, flttfBli^t 
a 9, »lOi»fr(lO)©«Sr»2<7>«ift:(30)±^Ktt 

^WI-^JSlIEi^Xl^p) -fKDm&rJj&^i-t 
£fglfti^X|£(G 1N ) JR l OflffiRftttOl!) «:« 
iSJBlttfftat^RCS^fc, IE^HiFf^^*-r5m2iE 
i/VXI¥(G 2P ) ftOJSW*S:«'-t-SS2^u^X» 

(g^ *2Dflas*r«toi2)fc*:*^s*2ieifc3t^ 

^(s 2 )££1i;t, «TEHSiXU c *2ttlk*^*tt, iuE 

jg i mm*h<D%f>mw.m 1 zE^^x^^miEm 1 a 

i^X««r«fc:&-Ct&E» l DUBK*MKfc:SU iTJEJg 
1 DnffiS»»J--CK«*^fc3tdSBfiEm 1 ft l^XSSS. 
^SliEv^XS¥$r)i«{cg-Cl JfcftSrJKricU »U!fc* 
a> b C03tds grEIB 2 IE v >-XS£ftt)«flfrE» 2 ft u^X» 
Sr«I^STHuE»2IMIffiRW»^^b, fuElf! 2 HUBS 
WKctRM £tLfr%&mWM 2 A i^^XS¥^i>'m 2 IE 
u^X»SrMI«-ftT#5TEJI! 2 *ff±K: 2 
i 5 1-, ^-otuEm i RV*M 2 ^fiiJd^ utyhJy 
^£:&5J;5KteB«fc»£*^ huE«i&0 { S2jEi^^ 
X»tt, S^^^b^S 9jEO®Sf^S:**i-*^vXi N ^ 
^^fe4 9ft©JBW**^5i^^Xtfr'>*< i 
t>^^^ DtrE*l&0«2ftu^X»tt, 

[0009] rrr% «M^^tv«^j:tiH 
igf l*i/VX|f(G 1N ) mffi»ttSr«-t-5*ny] 
flJfBt, tt*l0flJffl»BflJ^BflffiS:Si*t*:?Rtto*2 
MStffS^r^'L's HfrESE2ftU'VXl¥(G 2N ) tt, EflB?K 
tt$r*i-5^3[M3SgTBir, 3 DflHlFfBfliJ^DflffiSr 

iai^fc^tfc©*4paHWB*#"f5to-cfc5 0 

^LV^ti«^e:^v^T, t&E^ l ft u^Xiftt, WEf l 
HJgtJf®^ L^o^OJBtFf*Sr#"fS» 1 ft uvX(L 
m )t. «*l*u^XiS(rE»l|!flBS*r«i:olW^ 

ias ^nxBtjE^ 2 maiFfB^^r-r^^ 1 ^ -^x? ^ u 

>-X(L lN2 ) t^ffi^L, «TEJB2ftUVX»tt, HfrE^3 
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BflJBJrffiS:* L^oftcoJffitfT^^-f 5fg 2 ft u:/X(L 

[0 0 10] 4fc N *«M^9J<Offi«^d^5K*3t¥: 
SUcfc^T, SufS«l&0 ? m2[U]SSI*a^5^<^ / >?t 

[0011] *«M©9J<o««^d^SK»3t^ 

S(jiEmi^^^x?¥$r^bfcfrrls^i M®S 
*t»^b©3t*rWE l &*^*< tc#><Dm 1 3ttt«l*J* 

d*b©3t*lftfB2&«^#<fc»oJR2*B<Bl^8W(P 
[0 0 12] tfC, **M^^«ftj»3t^«tt, 

m*L&m i t^-rn 9 , if ttsrttws-t- 

<£> ituE/^r S©«*ftrt<Z)»Sr htTE^ 2 ftff±-?fMi-^ t> 

[0013] «±©#l»«XtJ«»4 LV^«^*3ft5« 
»3t^*S:fflv^fJ, %2mfc (ttiJPX*) tc^-L-C^ 
JDXS:tT5 wids-c#5 0 w©*^fc:fctfS3teiPX;frft 
ft, J£flf«©*^ if** hWBSS i «jfr±co3f 

i «?#:±©H(rE0f3e©fla«rt <D®.%mmm 2 ®>{£±^m> 

[00 14] £^T\ K±fcE«fcL*:«-tR 

&i\ ±E©Btt*3i/Si-Sfc«>^ *JSWcoS b^SU 
tc^-r^Q<, 3f*iftfiSr-&tf3tJfcSrfflv^TiirEJSi©* 

* (10) <S>{gl£!g 2 (Dmfc (30) ±^*Wttfc#fflF<0#*<0 

^WCGw.Gjjn) BflffiS*t«(M 1( M 2 ) ir^-Of*:, ME 
iE^yXif, auEftv^XW&^BfrEDflffiSttftttx h& 
E^i *fr^bO**SH(rEjEu^Xl¥&t)«mrEft Vx^X 

t¥SrJH«-a"CMEBflffiS*f«^au> fflEGflHK*MSte 
TSIt S *Lfcft2S SuEft ^ vX»XWh&EIE u^X»Sr 

w^«r«rEiB2*»^dO±5^E«*n, ituEft 

UVX(L 1N1 , L^x) 18ft UVX (L 1N1 , L^) iftuE 
X(L1N2,L2N2) i: MEiE^yXlIt 



«TEft^>-X»4:©|B<Ojttt^eofcffi(|ISrDfcU 
|E^l ^-^X7^l/VXt^2^^^X7^U^Xtcorfl 

[0015] 0. 01<L/D<0. 5 

fi, huEjEuvX#(g 1 p,G 2P ) tt, (Hi itc^-t-ftK, 

i^^Xa^Ljjp!) <t, IWlJrA^niKDti/ 

X (L lP3 , L^) t^>4<tttU HuEftjfcW:, Sf£ 
<0*l8tfi (sift: 436nm) X t SuE^ 1 Rfi X ! 
<t9tfiV^2jfift (hitft: 406nm) ;L 2 £> fuEff? 2 
»«X 2 ±nfiV^3»ft (iilt: 365nm) X 3 t £ 

#U H&EjEW^XW^^BtrESfloftu^X^iSE 
IAj «nW*Srn nl (A t ) , SJiajEvyXjff 
* coSffEM 1 Oft u^X<D% 2 i£S A 2 Jffl^f * 

£rn nl U 2 ) , HfTEIE^^XIf^^flffESf l^fti^^ 
X^?l3&gx 3 ^*fi-5HW*Srn Bl U 3 ) , iuE 
ft u^X»^j otWBft i^^X^* l jft* * x Ki*ti"SJH 
Sr**^ (^) , mjEfti/^XI¥^OmrEft^^X 
coS2iSf x 2 [^t5I5f$^n nl U 2 ) , fuEft 
^^X|¥^osf r |Efti/>'X(D«3^A3 |c:«"*-5JBW 
^*n nl U 3 ) fc-t-Sfc*. «T^H«S:Mt5I 

[0016] v n = (n B (X 2 ) -1)/ (n 0 (X 
») ~n a (Xi) ) 

v B = (n. (A 2 ) -1) / (n B (X 3 ) -n 

n Ul> > 

v ra i- v nl > 0 

(gift: 436nm) A x 5iuElE lx^X» 

(G 1Pl G2p) O^yyA- /PftSrPSp ( A, ! ) 4rL, S 
2Rg(h^: 406nm) A, 2 ^Mi~5fuEX 1^>^XS¥^ 
^S'^/Wl/fP^PSp (X 2 ) „ ^3^g (iH: 3 
65nm) X z td*f-f~5SijEX U^X|¥o^<2x y>^<— /l/fdSr 
PS P U 3 ) «ToM^Sr«^t-^>Ct 

[0017] 0<PS P (X 2 ) - PSp (^i) < 
0.0 0 0 0 1 

0<PS P (A 3 ) - PS P <0. 00 0 0 

1 

^tt, (gift: 436nm) X ! ^»"t*5B&Eft ^ 

>-X|¥^^^^/<-/UfP*PS N ( A. ! ) tu i2ig 
* (hjgjl: 406nm) A. 2 t-Mi-^SuEft U^X»0^< 
/l/fPSrP S N U 2 ) , S3jfe* (iH: 365n 

m) x z te:^5HuEfti/> / Xi^(^^2/^/<--/ufo5:P 
J:9S4 LV\ 



#BB 2000-39 5, 



(P2000-39557A) 



[0018] 0<PS N Uj) -PS N U 2 ) < 
0. 0 0 0 0 1 

0<PS N (X,) -ps n U 3 ) <0. 0 0 00 1 

fit, ^±o^mmRx^^^^mM\^n^m^ 
<om j£mm^m< mm urn mm^myt^^m^^ 

[0 0 19] £/c N «±CD#ffi«Xt)f»4LV^«t2:*5 

<^#^^io^5^NV^»it*-j*^, BuEftjfcSrjiirE* 

[0020] a±o*t8«av#*Hf^iis«^*5 

ffiE;7fc^£rftjE^ 1 fyotfcb IT©-? 
^^^*<RBM***fcfr«Jt««K:K*tixtf, ASK 

^t^t- <fc 9 tufE^^ ^ vffeSriKrE* 2 

Lrco^ttS^f^'t-^r ids-?*, &#&5ir/< 

LTME"^* ^ t SuE*53tetf=S« i: SrffifchHlfc. 
$ it ^ r b ± 9 ffj E-v x ^ ^ - v £ iuE^ft 
tt**E*j:jt3ti-5t<0"Cfco"C, MEfi*3te^35W\ hu 
E* 1 coW^bo^Sr** LT l ftflfeSr^fSlB l 
RWJffiWit^ayfc, HuElftlRd^©3tSr*3tLT 
2^^^r^^2^®^f7fe^(K 2 ) tSr**, iu 

vxi¥(G 1N ) mKowffi&MMwjbz^^ mm 

ilOluyXft, trrEfgl ©fti^XtftfttftfrE*! 
^DflffiSW«tt, t!fE^^^^e>^5tdSf(rE*lOIu 
VX»&uWEJR 1 <0H Vi'XHfSrWfcgTS 1 ^MB 
SWIfcSL, SuEfg 1 OMER«*^"CS«*ixfc3t 
^SuEfg 1 Ui'XifcftUtfrEIR 1 OjE u^XpSrW 

«rtB»2S«JB»fjti^a5(K a )tt, jE<DJB*f*«:Wi-5» 
2<^)iEi/yXS(G ZP )t, fk<Dmtfrt)$:^~t Z>%2<o% 
i^X^CG^ «2©DaffiS*t«0l a )fc**, iuE 
f&2<DJEwX# s «rES2©ftu>-X#XtmE*2 
<0MBfiW*tt, WElR«^&^jt^*»E»2(0jEu 
^XlfcfttfjiJES 2 co* u^XWSrW^gT® 2 coQJJffi 



R»«fclL, «JE*2<D[!affiSl*ai^TSI**ixfc3(fe 
#BfTE* 2 OA i/yX#»o«WE» 2 (DlEu^xm&m 
fcaTME2ftffc*»*+« J: 5K:*ft^nE«Six, 

H9E»l^i^vXl¥tt N M<DmVrJj$;m~tZ>Wll<D* 
— j*X7^ i^^X(L 1N1 ) tuE^ u>X 
(L 1N1 ) ifuESI l ©DflffiK«»(Mi)op B 1{c|Ba**L*:l6 

(L M )i, tuE^3oy ^^^^u-^XCL^) tfuEfg 
2 G>0flEK**«CH2) OFflf-Sfiil * JtfcfS 4 * 
u^Xa^fcSr^TL, fuE^l (OlEu^xmbwimM 
lOftu^XffifcoWojtttt-fBofclEiiSrD! £ U 
HuE* 2 <DjE u^Xl¥ 4: fftE^ 2 <D& uvXl¥ b<D?£[<D 

Xfc<0|HlO3tW2:»ofclE(tSrL 2 «Tco 

[0 0 2 1 ] 0. OKI^/D^O. 5 
0. 0 1 < L 2 /D 2 < 0 . 5 

iixtf, ftuElfll coiEi-^Xim, fuE-^^ftiJ^bJiI 

Sr^rrs*l©*u^Xt, jE<Dm$r£)$:m~f%m2<D 
IE i^Xi t^U mjE*2^IEt/^X^ 

BuEl&tefflJ)&>fe«tc, IEcoH^^^-i-5m3co 
lEV^X^ *t0ffl#f** : t-f-S*2^u>'Xfc, IE 
ojfflJf*Sr*i"5* 4 OIE u^X < fc t>* u 

WE3ttt, gff^O^lKS (gift: 436nm) A t t , fu 
E^lifc**! ±0 fc*El^»2R* (h|fc : 406nm) A 

2 fc, tuE«2&gA. 2 J; 0 t>MV^^3^g ( ijRl : 3 
65nm) X 3 t$r^L, HuE^ 1 <OIEl^^X»cfiOiJrE^ 

!> , HijE»i©lEu>'Xi¥'poS&E»lo^u>'X(Z) 
«2tt«A 2 Ki»+SJffl#f**rn II1 (X 2 ) , SuEMl 

<DiEui/xmtp<Dmmmi oii/yx^3$f ^ ^ 

^i-5Jaiff^$rn nl (l 3 ) , iiuESli ©ftu^Xpcf 
cofuE^i ^-7^^1/yX^iiSf ^ ^*f-f 5Jffl 
W^Srn,., , buE*1 * i-^X^^oiij^ 

„! (A 2 ) , «rE*2©^U^X»Et3<OHUE*l 

.i U 3 ) * S9E^2©IEu^X»ifi(0HfrES2O^u 
^Xo«l»ftA l ^J*-r«JB#fstsSrn n2 U t ) x «r 
E^ 2 <DJE u^XWcpcomiES 2 * i^yX^S 2 
1 2 ^*ti-5JB*f*Srn Ifl U 2 ) , SuE«2(0IEt/^ 
XI¥cp©fl(rE»2©*u^Xo5|g3jfcSA3 (ci*fi-^® 
W5rn n2 U 3 ) , HljE*20^u^XI¥tfi<DH&E» 

3 ^ * U^X(Dm 1 X ! ^M-f-aSW^^ n 

„3 (^i) s ifrEfgi <oftu>Xi^cp(^BJrEM3^n^ 
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#P?B 2 0 0 0- 3 9 5 (P 2 0 0 0-3 9 5 5 7A) 



.3 U 3 ) fc-t-Sfct, WToH«Sr*J£-*-*w4:Srds 

[00 2 2] v nl = (n nl U 2 ) -1) / (n nl ( X 
3) -n Bl (X,) ) 

v Bl = (n ol (X 2 ) -1) / (n ml U 3 ) -n 

Bl Ui) ) 

v„i- v nl >0 

v Bl3 = (n^ (A. 2 ) ~~ 1 ) / (n^ (A 3 ) — n 
.3 Ui) > 
v m3 — v b2> 0 

, H iliSS (gi: 436nm) A, , [C*f~T3 fuEIg 1 © 

2ftg (hi8: 406nm) A 2 ^^hhSiuEIg 1 CO IE 

Xi¥^yy/^ufpSrPS P1 U 2 ) , »3jfcg; (i 

: 365nin) X 3 SuES! 1 OIE U^X»<©^ ;y 

/bftSrPS P1 U 3 ) * iuE^ l fe^ x t (c>cti- 
aHirESaojEu^xpo^yy^— a4p£t p (x 
x ) £U tuE^2SSA. 2 i-«-i-^fuis»2<DiEu^ 
Xi^^s^*— /wftSrP s ra U 2 ) , 1515^3 Kg 
A 3 tc*ri- 3 HUE* 2 (DIE 1/ ^ X» CO ^ <y ys^/vfa * 
PSp, U 3 ) KT^S^«^«:t 

[00 2 3] 

0<PS P1 U 2 ) -PS P1 (X x ) <0. 0 0 0 0 1 
0<PS P1 u 3 ) -PS P1 <0. 0 0 0 0 1 

( o<ps P2 (x 2 ) -PSpa (a.!) <o. ooooi 

0<PSp2(X 3 ) -PS P2 (X 1 ) <0. 00001 
J:ntf, Il^ft (g*: 436nm) 1 x ^2^6 (tuEl! 

l <D*^vXS¥(Z>^y /vfnSrP S NI (AJ t 

U m2&m (hi»: 406nm) * 2 fc*H-5i!fiE» 1 <£> 

ftix^xpo^yy^-^fpSrPSN! U 2 ) , *3iK 

g (ijg|: 365nm) X 3 *;i2ti-£fuEB 1 W^Xjff 

0X y -//^|p^ps N1 a 3 ) , HWB&iifcSAi 
KSt-f 5mTE* 2 i/^X#o^y ^<-/i^p£ P s 
N2 Uj) tu SuE^2K*X 2 t-*f-t-5SfiEm2co 
ftu^XIStD^yy/^^WSrPSfe ( A, 2 ) N huES 
3SIA 3 M*hT3 ftuEJg 2 (D* u ^X»©^< y 

[0 0 24] 0<PS N1 - PS N1 U 2 ) < 

0. 0 0 0 0 1 

0<PS N1 UJ - PS N1 U 3 ) <0. 0000 
1 



0<PS N2 - PS^ U 2 ) <0. 0000 

1 

0 < P (X^ - PS^ U 3 ) <0. 0000 

1 

*as«s:fflv^tf % (m2mm wltb 

sfi E»»3t^* Sr ffl v ^ T Sfr E-^ * ? ^ - ^fife £ ffj E 
**ttS*^*-t-5»«xa4:, «TES*jt**^«- 
LTbuE"^* ^ £ fJE^*t£S;t£ ir ^tS^W^^gj $ it 

[0 0 2 5] 

-if (^K*^^{fi*I^ c F'^tgJSft2 4 8. 4 nm 
WLTlnmgS) d^bo*^3tSrS&ESl OftffS: 

Sr*i-«iEu^X» miRXff&21Ei'lsXm UK 'P 
ft< it lo«±<OjEOjffl^Sr*-t-5S^^P>ft5u 
^Xfc, ft«)ffi»f*S:*-t-5-frJ«535^bft5UVXi: 

[0026] ^^c, «ixtfl(2©*i/y 
X#) tt, />*< i:t>lo«±o*offi#f*Sr*i-«» 
^&«5i^^XS:*tP^fc^«J:9^ *»{fc*ixTV^4 

[0 0 2 7] £*btc, IE©ISf*^t5IEi/yX|fi 
«<0JBW**«i"5A^^X»i:^b>fc5^*^*<© 
«{BBi»*ffi«i£»^DaaSS»«*rlB«i-5 r k ^ J: 19 , 
iEu^X», AwX^XOCHffi^ji^feftsKUJB 

1/ VXI^ a> ft 5*«**5R 0««|j|RjSfit«i£flF^* 
^X« ^ ft 5 ***** <B«OTfc£te«ffi«fc* 2 

[0 0 2 8] Sfc, fti/yXS (ilMl2*i/yX 
*) S^^[M]S$:(^^V^^Tft5«l,&0 ? ^ 
2EM]Stif® (»l75Mm4tM]®^ffi) «rK»t5wi*2:J: 

ttt, iMiisMi (mis 
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[0029] it, *%w<Dmmmt Lt», tu&o 

SttfiCO^fii|iId5^^38tgiKfi2 4 8. 4nmWtt 

fij^St LTffl^fc4§£\ &6M3:gii& (4 3 6 n 
m), h8(406nm) JkT$ i $ft ( 3 6 5 n m) 

[0030] fttte-fe, ro^fitc&^Tte, 9L&%& 

7&tp<D&U>Xm (G 1N , G^) tt % »l©Baffi»ttC0 
^XtelSS^-^^l^XL^) tS2^[!!]IItt 

(G lPN G^) k&wX# (G 1N , Gjh) fcOKItcje 
! Xtt^2©iE^>'X*G 2 p kfS2(DlkU>^&G w t 

(Dmtifffi&^-tz 2-oow^x©ra^?KjsKStt5^ra 

(1/yXBHL : mi ^^^*^l^^XL 1N1 fc»2^ = 

XLawfccora^^Sti/affilBottiElliLa) £ig#J 

[0 0 3 1] WTO (1) fcSl^tt 

(2) SCRW (3) a«r}i»ffi-t-5^tdsa*bv\ 
[0 0 3 2] 

(1 ) 0. 0 1 < L/D< 0. 5 

(2) 0. 0 1< L l /Dj < 0. 5 

(3) 0. 0 1 < L 2 /D 2 < 0. 5 

d) &nm (3) *eoTPg{*£M;t5 d 

(4) v„= (n B U 2 ) - 

(5) v n = (n. U 2 > ~ 

(6) v n 
4*3, iEUVXSEpO^lOftUVXa^Lare) 



v\ ifc, (1) (3) ^(DTmm&MzLZ^k 

fclilK «»jt**«t I OjEU^X»<G l p,G 2 p) 

#as*c5. (i) a;75s (3) ^(DTmm&m 

z_Z>-kK£r>^ ¥k&yt^%itp<DM uvXgf (G 1N , G^ 

4*fcfc#$L< 4v\, 
[0 0 3 3] K*t^, ( 1 ) 5£7?;M ( 3 ) ^<D±mm^ 

iRSI^ffiiRMSrct 9+»«cttIE"t-5fc«)^tt, -LIS 
(1) 5£7!>S (3) Ao±K«[Sr0. 2 # J: 

9— «#*LV\, 

[0 0 3 4] £fc, ^±^i^(cio'Pt, «*.tf, (3 

1 l&twai 2^-t-ftK, *i«fi0>g», I2M 

<0 hi»A0«S 3 &«<D i «o 3 o^jSfiSr-Stf^jtSrffl 
WcS-gin, jEi^Xi^ofgl co^ix^Xco^ft v n 
1 ©jE u-^Xi¥o» 1 ofi i^XL^o^* v nl X 

nm 2 © je uz/xm<om 2 i^xi^o^r v ^ 

*uvx»^^*fcEuvXi¥floi^Batt*n^*v- 
^xo5>tscv B (jn-vxa^oom 1 y^^^u^x 
o^ifc v nl Xfit u^x»* <o» 3 ^ * uvXeo 

[0035] jy«Kncte, jeuvxis (c^c^m, ie 

©ffl#f*Sr*-f-*« 1 ^IE^yX(L 1P1) L 2P1 )) , 

^^^5*2(DiEl/>'X(L 1 p 3j L 2 p3) i£r'>4<i: 

l^VXa^Lan) OlglRSAi fc*H-5ffl#f*£rn 
n (Xi) , jEW-^XW (G^G^^ogioflu-yX 
(Lipz-W ©S2Sfti 2 ^t5IJf*S:n n (A 

2 ) , ieix^xp (G^G^folioAi/yxa^ 

L 2P2 ) <Z)f 3iKf X 3 ^*l"t-5ffl*f*Srn n (^ 3 ) , 

Ai/yXS (G 1Nl G 2N )it'oftt>jEU'> / XS¥«ijjc:ia«5tb 

xwfflj tciae s nfc^ 1- >-x (L 1N1( l^) <Dm 2 &g ^ 

2 tc*ti-SJB#r*Srn. (A 2 ) , (G m ,G 
2n) ^ofttiE uyx^ftij^ffig^^tfcA uyxa^ L 

am) OB3ftgA 3 ^S*"t-5JB*f**n. (A. 3 ) t 

WTO (4) (6) *©H4SSr»J£-t-5 
Z.ktm* LV\ 

[0 0 3 6 ] 

[*2] 

l)/(n„ U 3 ) -n n ) 
1) / (n m (A 3 ) -n. ) 
- v n >0 

»v n tt±EO (4) Sfc«-*-±5fc*«£;h^ 
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X*«f©*tiEui'XlirofcE«£ftfcA^vX(L ll(1> 
W o^ftv.tt±E© (5) afc*tJ:5t]e*S 

[0 0 3 7] W±ro (4) (6) iC^r^l-fH 



&>T<0 (8) A7!ri 

[0 0 3 8] 
[*3] 



(12) mzm-tX o\-&m-f 



(7) 
(8) 
(9) 
(1 0) 
(1 1) 
(1 2) 



V„2= (n„2 (A-2 ) 
v n3= ( n «3 (*2 ) 



-1) / (n nl 
-1) / (n Bl 
v.," v nl >0 

- 1) / (n n2 

- 1) / (n* 
v ™t v „,> 0 



U 3 ) 
U 3 ) 

U 3 ) 



U,) ) 

( A ! ) ) 

U,> ) 

(A,) ) 



2 ) tegll ©lEl^XpGlP tpCOfl 1 ©£ l^^XL lP2 <0 

»2«*a a fc»i-ajB*f*, n nl u 3 ) »4Jbi©je 

(citJv^rftt^icoiEuv xhg 1p {Bjjcias $ jxfc^ v 

^X *U>X) L^CC^lStgA., l^M 

■i-5Jffl»f*> n„ U 2 ) «^1C0^1^VX|¥G 1N <fiR: 
SSVTfttlgl ©IEU-^Xi¥G, p fflJtffig^iX^^W'V 
X (|l^^A7UyX) L IN ,CDm2K*A. 2 {^*fi" 
5JB*r#, n„ U 3 ) ttSlOftl'VX^,,, «ffc*S 
PtgtSi coiEw^Xi^Gip ffiiJ^iBMStifcA^^X 

(^i ^^a^n^x) L 1N1 ©^3iKgA. 3 

JSSf^, n n2 (A.,) tt^2<OIEU->X8¥G 2 p tfj©|g2 

©^ u^xl^cd^ i x i KM-r^m^rm, n 

„2 U 2 ) »4^2C0EU->XS¥G 2P ^©^©Hl^X 
L 2re o^2JSESi 2 fc*H-2.JSJf^ n„2 U 3 ) fiS5 
2©EU^XPG 2P tf©Wrffi^2©^W'>'XL 2 pj(7>^3 

XHG^ cf{c*3Vra , bl6 2WjEW>'Xj¥G 2 p <RiJ(dISS 
$ixfcAl/VX (»3^=^.*^U^X) L^GOffUS? 

SA., ld*N-SJB#fiP. n.j U 2 ) I4M2©^U^X 

(1 3) 0<PS P U 2 ) -PS P 

(1 4) 0<PS P U 3 ) -PS P 

W±C0 (13) IVbW. (14) A*«Si-tttf, «T© 

(i 5) 3C7sm. (i 8) 

(1 5) 0<PS 
(1 6) 
(1 7) 
(1 8) 



PI 

0< PS P1 
0<PS P2 
0<PS P2 



ffiU PS P1 U x ) H^lffi*^! 



U 2 ) - 
Us) " 

U 2 ) - 
U»> - 

51 c^IE 



PS P1 
PS P1 

PSp2 



U>-X|¥G 1P cD^y^/Wl^P, PS P1 U 2 ) tt»2 
SS^ 2 jC*J"t-SSB 1 OjEU^XISGjp 
fp, PS P1 U 3 ) tt*3tt*i 3 ^»-t-5«l©5EU 
>-Xf£G 1P c0-< y ^/<-yUfP, P S ^ U x ) HllR 

fP s PS^ U 2 ) tejf§2&§;i 2 lc*r*-5!g2 0iEi/ 
VXIfG-pO^yy^— /vft, PS^ U 3 ) «Jg3gt 



H/c^l^X (H3 ^-X^ U>X) ^^12^1 
X 2 *-*ti"5ffl*T*, U 3 ) IZ.B2<D*l'>'X# 

fcAlx^X (^3 ^^^^7^. 1/>"X) L^CO^S&SX 

[0 0 3 9] W_hO (6) (9) SLRtf 

(l 2) 3 ftv^i:, ilKf^ , 12 

CO IE U >-Xg£G 1P> G 2P ) y /^U<Dmtm^<Dm 
HfcftSiSKiiEu^XWCG^Gap) ?:Mt§^t^ 

[0 04 0] Af^KH-te, S! 1 A. ! ^Sct-t- 5 IE i/y 
XI¥(G 1P ,G2p) o^y^^— /ufpSrPSp (A, x ) t 
L, I2ifl 2 tci*t"t-5iEu>'XJ¥(G 1 p,G 2 p) 
^/Vft^PSp U 2 ) , »3»fi^ 3 ^*t"f-5jE 
lx^X|^(G lp , G^) ©^!/y/<- /UfP^PSp (A 3 ) 
fc-f-Si:*, WTcO (1 3) RXf (1 4) ^;o^#$r« 

[0 04 1] 
[«fc4] 

(X : ) < 0. 0 0 0 0 1 
U x ) < 0. 0 0 0 0 1 

[0 0 4 2] 

[«5] 

(X x ) < 0. 0 0 0 0 1 
(X t ) < 0. 0 0 0 0 1 
( A ! ) <0. 00001 
U t ) < 0. 0 0 0 0 1 
f ^3 ^#1-£g|2<DlEt^Xl¥G 2P /Ufp 

[0 0 4 3] ^rr\ (13) 5t75S (1 8) S;©±IS 
{jt^Sx^t, IEl-^X|¥(G lp ,G 2 p) ^C^^V^T, Hi 

3 X 3 lcA5ftB»*tOi«)i«*** < 4 5 , 

(13) 505^ (18) S:^T(BfflS:a*.5i:, jEu-^ 
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(P 2 0 0 0 - 3 9 5 5 7 A) 



fc#r5*2tt*l 2 2««g3aS*;i 3 ) ©^y!X/<- 
JS^oIEUVXl^G^G^) t ft U^X# (G^, G^) 

[0 0 4 4] SblC 0f*^*ft&*^»i-sft 

U^X» (Sl&0«»2OftU^X»G lN ,G 2N )©-<2x^ 
/^V-fpcO^gf^co^ffli: 45 J: 9 left l^Xi¥ 

(19) 0<PS N (X,) -PS N 
(2 0) 0<PS N (I,) -PS N 
&L±(D (19) S:75^ (2 0) S:S:*ai-*T/tf, WTO 
(15) 5£7^ (2 4) *^^i-J: 



(2 1) 


0<PS M 


(A,,) - 


PS N1 


(2 2) 


o<ps m 


U,) - 


PS N1 


(2 3) 


o<ps k 


(1,) - 




(2 4) 


0<PS N2 


Ui> - 




•Ml MX 




SI©* 





1^>-XS¥G 1N (D^y^- /Uft, PS N1 U 2 ) \X%2. 

if a 2 tcMi-5micoftuvXi¥G 1N 
ft, ps n1 u 3 ) «*3ftSi 3 

^X»G 1N <£>^ y P S ^ (X t ) tell 1 jft 

1^ ^*ti"5ff2C0ftU>'X»G 2N <D-<y^^— /I/ 
ft, PS^ U 2 ) Hi2M X 2 t^t5!2(0^1/ 

yXRG 2H o^s' , ( y/Hvft, ps^ u 3 ) «S3St 

[0 0 4 7] r :t\ (1 9) (2 4) ^<£>±Pg 

fi^St^t, fti^>'X|¥(G 1N ,G 2N ) fc*5^-c, MIS 

( 3^*^ 3 jcJ:5«ffi*ft*^*Wft36ds^t <fti9 x 

( (19) (2 4) a:<OTK«[Srtt*.5t, 

XI¥(G 1N ,G 2N ) (CjoV^T, J^ffiv^Sft (I lSf 

/i'ft&±i< <&5, ^^/^^-y^ft^Kb-CS:v^{c^ 
JBSrftoftU^X^G^Ga,) fcIEU>'X|¥(G 1 p 1 G 2P ) 

[0 0 4 8] Jt, *»W<D#*»0»j«^«5l8*« 
t>MS±jcB*ffi©^^^ l 0<©ft*>9^ttJDX*^*f 

l-ctc fo ft Mn^m^mum # us p £f¥o 



(G^G^ CfcdS#*UV\ AftWteHU % 

lffil^ tCit-fSft I^>'X|¥(G 1N ,G 2N ) 

VXf^G^G^ (D^yy/*— yUft^rP S N U 2 ) , 
I3if X 3 tcfchTS* ^^X^KG^G^ ©^y^ 
-A-ft£PS N U 3 ) ttStt, (1 9) it 

RXf (2 0) a;©H«Sr»rS^5-tdSff*Ul\ 
[0 0 4 5] 
[»6] 
U 2 ) < 0. 0 0 0 0 1 
U 3 ) < 0. 0 0 0 0 1 
[0 0 4 6] 
[*7] 

U 2 ) < 0. 0 0 0 0 1 

U 3 ) <0. 00001 

U 2 ) <0. 00001 

U 3 ) < 0. 0 0 0 0 1 

[0 0 4 9] S l «*«M(^^16^?gj»l2:d^5SJ»3t 
¥3R£**SiSai5*#«Bfc»fli tfc«S:«Wttl!:*t 
Ht?*>5« Blirtt, 3fto^^ — ^dsjgriiSixfc^^ 
^ioi, has&*£*t*:S4E3 0 fcj&s«i£$*b 

(*2E#IpJ) £rX$i, frrlH-^^^ i o^¥Irtt 

x$ata:^i-5*^]^Y$a, m^*? 1 o^fe^^i 

[0 0 5 0] ElltC*5V>T, S*5t^*«^ fuE^^ 
E*«E3 0±tclElB^^ — >-<DEiriE«ft (-»:«) Sr» 

13E^>'X»G 1 pfc, *©ffl*f^Sr*i"**m^X 
WG w i:^6>fllfiK$*b«»lB»f3t**S 1 fc, * 1 Dfl 

[oo5i] ;:t\ HfrE»iEu^x#G 1P ^ 
A^ftOIE^nSf^Sr^r-t-au^XL^i:, 
d^ft9«coJfflSf*Sr*-t-5^^XL lP2 i:, S^fo 
ftOiEcojaSf^Sr^r-t-S^^XLirai, 
XO®W^^Wi-5U-^XL lP ^^fe«j5)c^tl, «rse 

oftu^XL^t, BuEafiEu^xafGu.flo^Daffi 

[0 0 5 2] «&E*2KWJBWS!ie«***K 2 
-TS>9, IP^, SuESS3 0(7)S (XY*F®) 
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T45° -CftRSitfcfiltffiP^ P^^tft^yX 
AP 2 t, JEOHSf*S:^ri-5»2jEU>'X»G 2 pt, 

5S2JB#r3fc#S*S 2 fc, HulBM2IHlffiRlt»M 2 i:SrW 

[0 0 5 3] crT% HuIBS2iEU>X»G 2 ptt x 
^?>/ e e ( 9jEOffl{Fr^$r^i-5U'^XL 2 p l t, 

*k «j|B»2AU'^Xl¥G 2N tt, a^d^*9HuiE*2 
DflffiKlt»M 2 {im-[!Dffi£fitt^ 

t^l2C0t^>'XL2Nlt, HfTE*2 0jEl^^Xa¥ 
G 2P {Hyt£[U]ffi£fi#*:& 2 CO ^ -7.13 7. l^XL^i 

( [ 0 0 5 4 ] 4*5, fuEJf! 1 SWH WSttffctt** K t 

( SusSS^ 3 0 -COia«««S:**-t-5fi»tt DFSra 

Fx^i/vl/- !f)tS:«fiU :^)M4 0^^l/ 

— n*tr — Ate, figw*^4 i ^tt^^^ l o_h<£> 
[0 0 5 5] C^HK^^-^Sr^bfcatte, Hi KIT 

yx^p^gMP^a^o 0 + 
xjrfa^ftrtxmni^ Mia^iiEu^xpG^ (l 

( atbfcftte, HtrlB»lftl^^Xi¥G 1N (L 1N1 -L 1N2 ) 

( EWicaffiKfflKMitt, fTEfclffiWft^S! (G 
WES 1 GflffiRWftM^ mifBS 1 S*fJS*f§B« 
^s^MijMtl^H WEiMXy Xap^St 

[00 5 6] Hk^, (WE* 1 [HIBKItftMi^TKW^ 
ixfc3tte, HijE»lft^^X»G 1N &t^ffirE*lE^v 

xi¥G 1P ^ii^LTtg^-x*f^tc^orii^Lrtij 
EES^XP X^p^gffiP,,,!^^^ tit, mr 

EM^y XAP^sWBPib^ar-sattt, me^ 

ttBP lb tCTB&9 0° <Kfl£;|XTH*-Z#fifc:»o-C 
ilfrU WEffi»Rt) FSOffiiElClElK^-^cO— & 

ifTCfcD, »*oY*|6i*3ft5«ffiF*m 



±ES«3 0±^JgfiE$ix5— fttttt, jEfirjEflfc-Cfc 
5„ ft*5, mE*2K**a*fffltt«0t*»K 2 <D*-t-5 
SStSte, WEWlSWaWMttttOt^K^HtetB 

[0 0 5 7] r<z>£5l-, ±feS«3 0±td»j«*ix5 

z?Ms\ci%ft£ftx\<^±m-*7? i o tifi^f-^ 

[0 0 5 8] ±SEo*lS*MB*rffltt«*¥3RK 

t ^*5^Tte, tuErn i a&f^^s^^Rim^so 

±E^*^ 1 OfflJXtfiEttifiRO FSfliJjcioV^rr-u 

©i£ff ^hijES 2 HBStt^M 2 asffi* £ ftT^ 5 it 
SuEffiWRt) F SfliJXO«JiE*4E3 Oifflfcifc^-c^ 

te, PHW (±E-^^ 1 0MRtfJbES«3 0» 

[0 0 5 9] ^LT, JBAT<0*lfc:«:, mi^TjkLtcm 

ltffi«Dft3MM^ dtei^XEMmS:*LT^5o * 
fc, DttiEU^X© (G 1P , G^) fcftU^Xft 

(Gin, g 2N > t^pflcott±s§9i mmm) , n,nm 

1 iE^X»G,pi$ 1 ft i^XS¥G 1N t <z>M«Dtt±ie 

m mmm) , D 2 tt^2Euyx#G2Pt»2fti/ 

^X*G2Nto[H©tt±Ei!l (WmH) , Ltefti-^ 
X|¥ (G 1NN G 2N ) f©2o©^^*^l/VX (L 

XFflU) , L^iftiAu^XWG^ts^sUSi^^ 

^X?^i/vXL 1N1 ^r^2 ^=^713 7U^^L im tcom 

<om±mm (^^xraiB) , L 2 tt*2^u^x»G 2N 

fc:*3tt5£ 3 ^ ^ ^XL M if4 ^ -^X? ^ 
t-^XL^top^ottJiKffi (^XMPH) Tfc^o 
[0 0 6 0] ftfe, ^^AWS^oBW^ttetT© 

SS(nm) ®^ 

247. 9 1. 46807 1. 50867 

248. 4 1. 46788 1. 50839 
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248.9 1.46769 1.50811 

[0 0 6 1 ] 

m i mmm 





r 


a 


0 


oo 


1 15 


1 


1128. 5 


22 


2 


-191. 7 


5 


3 


-178. 6 


15 


4 


281. 8 


1. 8 


5 


282. 9 


22 


6 


-328. 3 


1 


7 


758. 3 


18 


8 


-466. 9 


275 


9 


4165. 1 


15 


10 


663. 4 


14. 8 


11 


-189. 7 


15 


12 


-178. 9 


19. 3 


13 


-568 





(Il^ffiM^^WiSI) 
D = Dj = D 2 = 275 
L = L 1 =L 2 = 14. 8 
L/D — Lj /Dj = L 2 /D 2 = 0. 

fl!|-C©l»Q»N. A. ttO. lT-fe^o ^OSi 

[0 0 6 2] n^-c% *i ic^bfcft^-m, ffiiffi 

Sf*^*S 1 (Z)»liEU'^Xl¥G 1 p (L 1P1 -L 1P4 ) CO 

mm) tfci^J^fe, ^a*f***t5^Xl/ 
^XL 1P2 ( ^^BI-212. 7mm) tt^)c^|^b, £ 

( fc, fglJU^Xffi^G^ (L lN1 ~L 1N2 ) <0 JB 

*Mj«r*T*-<5 l^^XL 1N1 ( 8mm)^H^ 

^ *b«J* £ tiX V > 5 r t & *> o 

[0 0 6 3] (3 2, g|3i«J«El4«:, -ttt-Ptl/^^^ 

wT\ El2H*^b^tLTV^4V^K r F^*v^l— if 
©»fiWSfi)l = 2 4 8. 4 nmtC*5tf 

a 03 n^mm<ommMm a, = 2 4 7 . 9nm t*5ft 

5=^iRISEI, H4Ji^tetI©fiftfiflU = 2 4 8. 9 
nmtc&tf 5^Ifcl£[aT-fc5o 4*5, H2, EI3,K:t>* 
El 4 fc:*5^T\ jSH-C^i-ftiBItt^ > ^ ^U-r/isffift 

m%mfr-fo .4*:, H5tt, ±K#ftftfc:*5tf-S#j£ 

[0 0 6 4] ^*LbBl2 75Sia5^*3V^tt, 8fc«r{k$ 
tltl/^^K r Fx^>^l/- lF<E>38fi*'frSfi * = 2 
48. 4 n m^WL C i: U A = 2 4 



[SI] 



L 1P1 ( L 2P1 ) 
^^5? L 1P2 ( L 2P2 ) 

L 1P3 ( L^) 
L 1P4 ( L2p 4 ) 
L 1N1 ( Lznj) 
L 1N2 ( L^) 
M t ( M 2 ) 



0 5 3 8 

7. 9nm^iSgmStU SK^tt'J ^ = 2 4 8. 
9 nmcDRf&WLLt Ltlr^, ^^^OlRHEl^ 

[0 0 6 5] fcm, H6Sr#fiHUft^feffi»*^3RSr« 
*fSte«3t^*K 2 ) cD^2co^ffi0^J^ov^Tlft?«-r 
X*/*ia*r«U JR2S»JB#fS!i»«**3RK 2 tt N & 

M*5V^Tte, SfjfamiHSf^ms^ Xfil2Itff)t 

oa^xy xap,( x^a^xy xap 2 ) <dbi^£« 

[0 0 6 6] El 6 |C*t"*P < x « 1 S«® WfflilSft*^: 
*K t ( XttJB2S«JB#fa!*S«*¥*K a ) tt, ^1 IE 
U^X»G 1P ( Xtt«2iEU>'X»G a p) Ml 1*1/ 
^X»G 1N (Xfl^2* WXj^Ga,) t02»^f>« 

[0 0 6 7] BUSES 1 jEUVX»G 1p ( XttBfTlE»2jE 
l^^Xl^Gjjp) te, U^XL 1P1 ~L 1PS ( Xlil/yXL 
2Pi^ L 2P 5 ) ftulEfgl JI^XI^G 
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1N (X(iHuia^2Al/>^l*G 2N ) ft, \sSXL m ~ 
L 1N2 ( Xfil-':/XL 2N1 ~L ZN2 ) ^£>#l/<Jc£*v5,, •£ 





r 


d 


0 


CO 


115 


1 


574. 3 


22 


2 


-189. 4 


2. 2 


3 


-181 


15 


4 


-461.2 


1 


5 


-2186. 2 


15 


6 


214. 1 


3. 2 


7 


217.7 


25 


8 


-544. 5 


1 


9 


712. 5 


20 


10 


-694. 7 


241. 6 


11 


4189 


15 


12 


500. 8 


10 


13 


-163. 1 


15 


14 


-153. 1 


10 


15 


-525. 1 





D = Dj =D 2 =241. 6 
L=-Li =L 2 = 1 0 
L/D = Lj /D t = L 2 /D 2 = 0 . 

fiiJ-C^WP^N. A. ttO. lT'fc^o Ig0#g 

[oo6 9] *2^Lfcft^T^ in 

^■CiEOHW^Sr^i-SUVXLu,^ fcjftBB307. 2ra 
m)t, jEOJffiW^Sr^-t-S^^L^t «L&K«t335. 9 
mm)t, IE^®^§r#-r5^^XL 1P5 ( ^^Sgfif755. 
2mm) irtt^^b^ AOJffliFf^SrW-t'S^^XU' 
>-XL 1P2 ( 9mm) fc, *<DJB*tfj«r*-*- 

SuyXi^yXL^f *R^EKBi-382. 8mm) tfj:^ 

Ofp-CAoJBVf^Sr^S^^XLwif jtRj£E«-l2l 

[0 0 7 0] H7, El8&0<E)9te, -tfb-Ptb^^^ 

©88^85^ = 2 4 8. 4 nm(^5^^i 
Ek 0 8 tt^HitiH©fflftS{BJ A, = 2 4 7. 9 nm(C*5ft 
53^lRllia, H9tt^i|iOfiRfiffl!lA = 2 4 8. 9 
nmfcfclt5 3vJRi0ffc5o El 7 N @8M 
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m 2 ) *r<©Jffi#S:*u riii/yxixiisiii^ft 

[0 0 6 8] 
[*2] 



l ipi( L^) 

*J**3S L 1P2 ( L m ) 

^xtitt^k L 1P3 ( L^) 

L 1P4 ( L2P4) 

L 1P5 ( L^g) 

L2Ni) 

L ue( L 2N2) 



0 4 14 

[0 0 7 1] Ell Ote, ±iB«-jfe*^*3ft5*^ 

iRHElT*fc»9, El^^T^i-ft^^^^^^Vv-^/b 

tt, S^fHfcSfrT^fc^K r F I^OSSficfJ 
i«*X=2 4 8. 4 nm5:WLCiU ^HttlCDMSt 
fifiiU = 2 4 7. 9 nm(Z)ffiS^WLSiU SffiM'J 
1 = 2 4 8. 9 nm<0tt*8rWLLfc LTI^So 
[0 0 7 2] r^feCOlRMEI^fe^ *5SMfci3*t4^2 

k&t>frZ> 0 RK:, Hi l&WHl 2Sr#RRL4«sb* 

1 1 AO'EI 1 2 td&V El 1 ^ L^Sff £ 1^ C^te 
[0 0 7 3] 011 fc*+jfe*S!a*(l3t*«»C*5V^ 

l(4 3 6 nm), hS (4Q5nm) i H (3 6 

5 n m) Sr*tP3t*S:WI&i- 53tW»4 2 SrKttfc^ 
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:fc*J:tf^*^3RPL*©±fc#JfflW3te^3R (S„ 
S 2 ) o«fi£Sr^HUfc^t?fc5. fcfc, «±©*@i*.£ 

[00 7 4] Jt, 011 f-^-f" <fc 5 %M$!> 4 2 
tt. «Jttf, jjfj£©*«©«£, gift (436 

nm) , h|(4 05 nm) S.t>* i $ (3 6 5 nm) £ 

ft^Srtf- Lfc*3lE*Br*©tttt©jft* («ff¥fT3fe3lt 

[0 0 7 5] fot, 3t*»4 2*»6>«Me*ixa3tJl5, 
fiP*>g^ (4 3 6 nm) , hj$ (4 0 5 nm) RX* i ^ 
| (3 6 5 nm) Sr-^tP^ttaei'SCJt^^tt-CW 

Wft^JM 1 ^a^So r©<fc5Kl, 3fcjElHJ4 2»;iT 

3t) tt, R8933fc^4 1 ^r^L-C-v^.^ l o_h©|§!ggx 

i6)a»v\ i o _k©/?f$£©ffit£(:i, fig^5t 

*3R4 1 a»foOBSW3t «##> Ci9IStf«-Ol* 

■?mW&frZ. LT, J$— fiBWSftfc^*^ 1 o©x 
*->"*»?>©#«, K*3t*3R (K„ K 2 ) £^LTJg 
3tttS«3 0(£*S&£;h„ <83tt£'S4E 3 o Itii, 
^ l 0<O/n*— xflMSJ&sfc^Jxa. w©£#, -v*^* 
r-i/MSttffiS^tV^-7X^ 1 0 tlS^r- 
^KS}c-c(fcl#£*vC^.5g;&3 ot?r-»il$ 
-frfUi, 1 0<O±m'<?— ^{fe#££3tet££*K 3 O 

[0076] Hill K^-TSJ^ft^W, ft3t 

jfcfc LTV"»3Bf£©*«©»* (g^> h«, lift) © 

fcft^ (K„ K 2 ) ©SriWcLfca^Sr^L-CV**. 

[00 7 7] ffjlEfg 1 KStBlffSKSIRft^JfiKitt, ffi 
lE^*^ 1 0©B (XY^pffi) fd^L-C4 5° T?$H8!£ 
ftfcK*tflnP ta » PibSr^^T'i'^Pit^ E © 

3RS,4:, ^lDflBSWMMitSr^-f-^o hu 
fElg 1 IE 1^X|£G ffimmvJE^^X (Sgl© 

JEW*) L 1P1 £, J|SiPi]ffiR*t«Mi«fciaffiS:lSl»t 

^^^^©A^X (^©A^VX) L 1P2 
£, MCj&ttOlEUlsX (|2»IvyX) L 1P ji:^^ 
SuEBl AfvX|¥G lN f;t, fflimBKt* 
C^3*JfeW 



1 ©p< U^X) L 1N1 t, ^ 1 Dfl®SW^M,ftiJ 

[0 0 7 8] 1l(rGJI$2£ftfi^tir{fc3fc53RK 2 
tt, l»lBSISlKWIH*rS»«k***K l ©«fiJii:^<m 

— t'&9, HI*., fJlESlg 3 0 ©H (XY^ffi) l=l*t U 
T45" f^^fcSWIP^ P a «r#olfffl:/!JX 
AP2i, jE©fflW***Tt-5JIS2iEi';'X«G a ,fc, 
^©aSf*Sr*i-5*2^^>'X»G i!N tA»b«J*$tL 
*&2JB$rft^S z i, iiirfES&2[!!]ffiS*NSM2 t Sr 

[0 0 7 9] ~ ~ T\ HtrfE^2iEl/VXi|G 2 p(i > jffijfi 
^©lEl^X (fg3©jEU>-X) L^i, f 2DflI 
SM^M 2 {a)Jlc£,S^l6](tfc^ = **£[*©* HOC 

4©IEu>'X) -L^b^hm^n, MsZWi2&u^ 
X#G w tt, * 2 DaflSS*rt*M»fllfcDfla5SrlfiI»*fc> = 
*#.*»Mfc©*i f^X (^3©^=^-*^.l^>X) L 
ant, ^2[HlBS:M^M2fil 1 li-iaB$r|6](tfc^=^*^ 
^©lEW-VX (^4©>=^.^^.l/>-X) L^t^ 

[0 0 8 0] 4*5, mtR* 1 KWJBtffSilSlkJt^K, 

MIES« 3 0 -C©iS3IHH**:»J£i-5«WR 9 F S asK 

m*5V^-Ctt, buIB^ 1 S^fife^^ S ! ©B&^ffll^^ffiS 

-^^^loftij&t^iiEW^ 1 ? f s^RlJ^^:*5^^r7 i ^•fe>' h 
Jy?i45. «TEIB2RltHlffa!*t(Wt*3R 
K 2 (rfcV^r'(>, *2«WJt**S a ©WHft«j»jfef£« 

tHfrlE^2[M]SSt : fMM 2 *5gea$ixTV^5*:», S5SE 
f? F S M5.l>*±!ES« 3 0 Wlc joV^-Cx u-fe > h 

(±IE-^^^ 1 0{RiJS.t>*±i2Stg3 Odl) T^HrV h y 

[0 0 8 1] «T©St3 [21 1 1 {d^Lfc^ 

l&0 ! l2SltW*^ (K lx K 2 ) ©ff5c©flS&0< 

-fcfc) *»6>©JBlDflffiS««Mi(XHJB2 0gffiK*«(l 

M 2 )*-C©]®^S-^U r (iUi/XS^fiSWB©*^ 
*NE, dfiWXBFflU, n,l4^3tK^©5t (giR: 
4 3 6 nm) fC^i-^JftW OtS&ttHO ©JBSf*, n„ 
«•*»«©* (hi» : 4 0 6 nm) *ti-««« (3t^ 
WW) ©HW, n 4 KK3tft*©it ( ii» : 3 6 5 n 

m) M-rzmn wm^) oasf^^Ltv^. 

[0 0 8 2] 
[*3] 
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r 


d 




11 h 


n i 




0 


oo 


112 












1 


oo 


10 


1 CAOC1 


1. OUoUl 


i 

i. 


oi Diy 




2 


oo 


10 












3 


1460. 56 


21 


1. 4oolo 


1. 40UoU 


i. 


a cn no 


T ( T 

J- ip i \ 2Pi / 


4 


-211. 99 


17. 5 












5 


-150. 81 


15 


1. 59429 


l. buuyy 


i 

1. 


61292 


T ( T 

^ 1P2 ^ *-* 2P2 ' 


6 


-303. 18 


1 












7 


-4082. 06 


19. 5 


1. 45815 


1. 4bUoU 


1. 


46393 


T ( T ^ 
^ 1P3 *■ 2P3' 


8 


-202. 85 


305. 4 












9 


2813. 90 


18. 6 


1. 45815 


1. 46030 


1. 


46393 


^ini ( 


10 


808. 23 


17.8 












11 


-210. 70 


12 


1. 59429 


1. 60099 


1. 


61292 


L ( L 2N2) 


12 


-208. 63 


12. 1 












13 


-598. 56 












M,(M 2 ) 



(l) 

(2) 
(3) 
(4) 
(5) 
(6) 
(7) 



(8) 



(9) 



D = D t =D 2 = 3 0 5. 4 
L=L, =L 2 = 1 7. 8 
L/D=L 1 /D 1 = L 2 /D 2 =0 
= 6 9. 6 
6 

V .3— V o2 = 1 0 



0 5 8 3 



' Bl' 



v. - 
PS, 

PSp 

PS, 

ps« 

PS» 



n2~ 

U 2 ) - 

U 2 ) - 

U 2 > - 

U 3 ) - 

Ua> - 

Us> - 

Ui> " 

(li) ~ 

Ui> ~ 

Ui) - 

Ul> - 
Ul) 



PS n 



P s 
PS h 



P2 



PS N1 
PSrc 
PS F 
PS N1 

PS^ 



Ul) 
(^) 

( A. ! ) 

a 2 > 
u 2 ) 
u 2 ) 
u 3 ) 
u 3 ) 

U 3 ) 



PS N1 

ps^ 

(1 0) PS F 
PS N1 

ftlJ"CO^P^N. A. ttO. 1T*$>£ 0 ±£u 
[0 0 8 3] ^rr% J^T^^4^^3*lg^JO^^fi 

Wrms (g) Wrms 



= 0. 0000015 

= 0. 0000015 

= 0. 0000015 

= 0. 0000032 

= 0. 0000032 

= 0. 0000032 

= 0. 0000008 

= 0. 0000008 

= 0. 0000008 

= 0. 0000030 

= 0. 0000030 

= 0. 0000030 
T N Wrms (g) x 

[0 0 8 4] 
[164] 



Wrms (h) , W r m s ( i ) 



0 

14. 1 
23. 5 
32. 9 
42.3 
47 



0. 019 
0. 019 
0. 019 
0. 019 
0. 019 
0. 020 



(h) Wr m s ( i ) 
0. 045 0. 022 

0. 045 0. 022 

0. 044 0. 022 

0. 045 0. 022 

0. 045 0. 020 

0. 044 0. 021 

[0 0 8 5] JSfctc, Ell 3Sr#BBL4dSbB|l 1 KJtt 
tt*3t***«*-*-5#R»H»f*** (K^ K 2 ) <D 

m4<D%Mm\^^xmn-rz> 0 ia 1 3 wi* 1 rwjb 
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JHWft^SRS^ Xtt*2JSW3t¥*S 2 ) cofe«^iB« 

[0 0 8 6] 113 fe:^i-*n < , » 1 R»MfSSt3t 

lEU^X^G^ Xtt*2jEU^X»G2p) WUft 
UVXgfG XN (Xfi^2^l^>'XB¥G 2N ) ^2»fj 

S 2 ) fcWlDflBSWttMiC Xtt*2EflSfi»»M2) 

[0 0 8 7] [2 1 3 I^tf4 ©Hlfi«<Z)SI*ffl*fate 
fc3t^3R (K lx K 2 ) Kl*3^t\ Ell 1 ^tf3^ 
IfcHftSj^ ZEU'VXp (G 1P , G^) *c7>|g2 
[#4*1 



^ I/yX (L. 



Gy,) l/yXL 1P1 -L 1H ( Xfll/yXL^-L 
IBSE2ftu^X|¥G 2N ) uyXL M -L 1N2 ( Xtt 
[0 0 8 8] -t L~C\ £JlTO*5*Ctt, El 1 3^^ L/c 

«M 1 (Xtt»2BaffiS*f«Nl2)*"^^W*Sr*l-. rfi 
i^XffiXttE*toB<z>ft*¥«, dttu^XffifaPB, n 
,tt*3tett*G># (gift : 4 3 6 nm) ^»i"5«ir 

(3t^*m) n h tt«3t»*0* (hi*: 4 

0 6 nm) (*^tt») <0JBW*. n t US 

^ffiSO^t ( i M : 3 6 5 n m) (ft^tf 

[0 0 8 9] 
[*5] 





r 


d 




n h n 




0 


oo 


112 












1 


CO 


10 


1. 


60361 


1. 60801 


1. 61549 




2 


oo 


10 












3 


723. 78 


21 


1. 


45815 


1. 46030 


1.46393 


L 1P1 ( L 2P1 ) 


4 


-205. 28 


4.9 












5 


-168. 84 


14 


1. 


59429 


1. 60099 


1.61292 


L 1P2 ( L 2P2 ) 


6 


-282. 12 


1 












7 


679. 20 


33. 9 


1. 


45815 


1. 46030 


1. 46393 


L iP3 ( L 2P3) 


8 


-266. 80 


60. 6 












9 


-278. 97 


31. 9 


1. 


59429 


1. 60099 


1. 61292 


^ 1P4 ( L 2P4 ) 


10 


-454. 38 


162. 6 












11 


841. 96 


12 


1. 


45815 


1. 46030 


1. 46393 


L INl ( L 2Ni) 


12 


416. 25 


10. 6 












13 


-154. 06 


12 


1. 


59429 


1. 60099 


1. 61292 


L 1N2 ( L 2N2^ 


14 


-151. 61 


20.5 












15 


-536. 84 












Mi (M 2 ) 



(1) 


D = D 1 =D 2 = 1 


6 2. 6 








(2) 


L = L X =L 2 = 1 


0. 6 








(3) 


L/D=L X /D t 


= L 2 /D 2 




= 0. 


0 6 5 2 


(4) 


v n = v Bl = v n2 = 


6 9. 6 








(5) 


v . = v Bl = v b3 = 


7 9.6 








(6) 






v , 


-2=1 


0 


(7) 


ps p u 2 ) - 


PS P U x 


) 


= 0 


. 0 0 0 0 0 17 




PS pl U 2 ) - 


PS pl (X x 


) 


= 0 


. 0 0 0 0 0 17 




PS p2 U 2 ) - 


PS P2 (^ 


) 


= 0 


. 0 0 0 0 0 17 


(8) 


PS p U 3 ) - 


PSp ( X i 


) 


= 0 


. 0 0 0 0 0 3 8 




PS pl U 3 ) - 


PS pl 


) 


= 0 


. 0 0 0 0 0 3 8 




PS p2 U 3 ) - 


ps p2 U x 


) 


= 0 


. 0 0 0 0 0 3 8 
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(9) PS N UJ - PS N ( 
PS N1 (^) - PS N1 ( 
P Ui) - PS m ( 

(10) PS F (AJ - PS F ( 

ps n1 U x ) - ps n1 ( 
ps^(^) - ps^( 

{UT^^P^CN. A. HO. ltfc^o ifc, I0SI 

[0 0 9 0] JWT^*6lC^4*^J^^^fe 
<?5lKffiltX^<0 r . m. s. ^fjtSrg^x h^, i$S^2tL 

Wrms (g) Wr 
0 0.018 
14. 1 0. 019 

23. 5 0. 019 

32. 9 0. 020 

42. 3 0. 020 

47 0.021 

[0 0 9 2] ft*5, ±^CD^^]^jo^TH, *3§K<£> 
KA^yXAP^ ffj !BK£t iPiaXfiP Ib ^^^b^ 

*i-5ftK«l*J»*ti: UTtt«;Ui4*9m-25l8l2»fc: 

[0 0 9 3] ifc, ±i6o#HJfi«B|Jz:*5V^"Ctt, SftJffi 
*fffi**f(«te¥* (Kj, K 2 ) <OftU^X» (G 1N , 
Ga,) ^©ftfcjEWXp (G 1P , G^) 

S&S, ^©Ix^X (L 1Nls ^*5V^T*COnSf^3Sr 

<g\ Ai/yX (L 1N1> L^) H[H]ffi$:^rLr^5r t 
3ftS»4b<, r^^U-^X (L^ L M ) bRM^ 

(m in m 2 ) t<ora^ia«Six57«^^*^^vx (l 

^ Lao) ft V^X (L 1N1 , L^i) KUI5/S$*L 

[0 0 9 4] ±i£©3llji^K:*3V^ *sai* 
K t 1 m 2 S*t JB*r®*«**3R K 2 £ i 9 $ *l 

a»*3t#*K a i:lJ:J:!9«rilSix5t<0) £gaB-f-£ 



A 2 ) = 0. 0000009 
Jl 2 ) = 0. 0000009 
X 2 ) = 0. 0000009 
X 3 ) =0. 0000025 
X z ) =0. 0000025 
l z ) =0. 0000025 

Wrms (g),Wrms (h),Wrms (i) 

[0 0 9 1 ] 
[*6] 

ms (h) Wrms (i) 
0. 048 0. 023 

0. 048 0. 023 

0. 047 0. 024 

0. 047 0. 024 

0. 048 0. 023 

0. 047 0. 023 

[0 0 9 5] r©J:5l^ ±&<Dmm<DBM^ffiZ>&M 

[0 0 9 6] $Hc, ±a!<^^co^«8t^5€-*ffi^J^ 

^4i5rfflv^HW (^^io) ©3f3t«tt 
^«-^««) CtiOXjt) £r*<xiM (BRWX 

o) (cwtsii <&f£xn) ^tn^t^t 

LV\> 

[0 0 9 7] 
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G 1N ---fgUIUVXS¥ 
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G 2N ---Jg2:ftU>'XS£ 
M t flDfllSWi 
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S, »rJBW3t¥» 

S 2 »2Jn&rft<£JR 

1 o -v*^ 

3 o mm 
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